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Abstract
To validate the Italian Perceived Maternal Parenting Self-Efficacy (PMP S-E), the first questionnaire specifically developed 
for mothers of preterm neonates hospitalized in the Neonatal Intensive Care Unit. Two hundred mothers filled the PMP S-E, 
the General Self-Efficacy Scale (GSES), the Edinburgh Postnatal Depression Scale (EPDS), the Parental Distress Index 
(PSI-SF/Pd). The Explanatory Factor Analysis outlined four factors: care-taking procedures, evoking behaviours, reading 
and managing bodily cues, reading and managing emotional cues. This factor-solution demonstrated adequate goodness of fit 
when the Confirmatory Factor Analysis was carried out. Internal consistency was high for the overall scale (α = 0.932), and 
the all the factors (all α > 0.80). There was a moderate correlation with GSES (r = .438; p < .001), while the associations with 
EPDS (r = .295; p < .001) and PSI-SF/Pd (r = .193; p = .006) were low. Good test–retest reliability was found over 2 weeks 
(r = .73; p < .001). These findings support the validity and reliability of the Italian PMP S-E.

Keywords  Preterm · Premature · Neonatal intensive care unit · Parenting self-efficacy · Perinatal depression · Parental 
stress

Introduction

In Europe, preterm births (before 37th week of gestation) 
make up on average 7% of total annual births (Blencowe 
et al., 2012). The survival rates of preterm neonates have 
increased over recent decades, however, most of these neo-
nates are at risk of morbidity and require long-term hospi-
talization in Neonatal Intensive Care Units (NICU) (Horbar 
et al., 2012). Parents of premature neonates experience a dif-
ficult start in parenting (Shaw, Bernard, Storfer-Isser, Rhine, 
& Horwitz, 2013) and parental role alteration was identi-
fied as the main source of stress in the immediate period 
after preterm delivery (Montirosso, Provenzi, Calciolari, 
& Borgatti, 2012b). The behavioural cues of a premature 
baby may be weaker than those of a healthy full-term baby, 
thus it can be difficult to interpret and adequately respond to 
them (Forcada-Guex, Borghini, Pierrehumbert, Ansermet, & 

Muller-Nix, 2011). Moreover, the hospitalization in NICU 
interferes with bonding because of the separation from the 
neonate and the rhythms imposed by medical or nursing pro-
cedures, which contribute to creating feelings of helpless-
ness, alienation and low parenting self-efficacy (Montirosso 
et al., 2012b; Shaw et al., 2013; Woolf, Muscara, Anderson, 
& McCarthy, 2016).

Parenting self-efficacy is a crucial variable in the devel-
opment of a child, as it directly influences parenting com-
petence (Jones & Prinz, 2005; Teti & Gelfand, 1991; Teti, 
Hess, O’Connell, 2005). Parenting self-efficacy is a per-
son’s belief in their ability to deal with parenting situations 
(Bandura, 1997; Hess, Teti, & Hussey-Gardner, 2004). It 
is particularly important when parents face difficult situa-
tions, such as preterm birth; indeed, cognitive processes (i.e. 
knowledge, beliefs, values, attitude) play a prominent role, 
both in the acquisition of new patterns of behaviour and in 
making changes to already existing behaviours (Bandura, 
1977).

Low parenting self-efficacy had been reported by par-
ents of preterm neonates (Özyurt, Özyurt, Ozturk, Yaman, 
& Berk, 2018; Montirosso et al., 2012b) and, in general, by 
parents of hospitalized children (Leyenaar, O’Brien, Leslie, 
Lindenauer, & Mangione-Smith, 2017; Warschburger & 
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Kühne, 2014; Holditch-Davis, Miles, Burchinal, & Gold-
man, 2011; Holland et al., 2011). Parental self-efficacy and 
competence are moderated by a parent’s knowledge of the 
condition of the baby, as well as by their emotional state. 
Moreover, the experience of hospitalization is deeply influ-
enced by culture (Heydarpour, Keshavarz & Bakhtiari, 
2016). For example, Iranian parents often feel ashamed 
because of the related social stigma (Heidari, Hasanpour, & 
Fooladi, 2012). By contrast, in some countries, anger is the 
most common emotional response to the shock of preterm 
labour (Roman et al., 1995). These negative social reac-
tions may prevent a healthy transition to motherhood and 
healthcare providers should consider these factors in order 
to establish effective communication with parents and a sup-
portive relationship during this vulnerable phase (Heydar-
pour et al., 2016).

Parenting self-efficacy is improved through vicarious 
experiences (i.e. learning by observing others) and enactive 
learning (i.e. learning by doing) (Bandura, 1977). For this 
reason, parenting self-efficacy has been included as one of 
the target areas of intervention for mothers in the immediate 
postnatal period (Benzies, Magill-Evans, Hayden, & Bal-
lantyne, 2013). The belief in maternal efficacy mediates the 
effects of depression, social support and infant temperament 
on parenting behaviours (Teti & Gelfand, 1991). Indeed, 
interventions implemented with the purpose of encouraging 
mother–baby interaction during NICU stay have a positive 
impact on mothers, mainly in terms of reduction of maternal 
stress (Melnyk et al., 2006; Kaaresen, Rønning, Ulvund, & 
Dahl, 2006) and improvement in their confidence in dealing 
with their babies (Ohgi, Fukuda, Akiyama, & Gima, 2004). 
At same time, positive effects have also been identified in the 
infants; indeed, studies with longer follow-up periods show 
that early interventions to enhance parent–baby interaction 
are associated with greater improvement in the children’s 
cognitive development (Teti et al., 2009) and a lower rate 
of behavioural problems at school age (Nordhov, Rønning, 
Ulvund, Dahl, & Kaaresen, 2012).

Considering the aforementioned clinical implications of 
parenting self-efficacy, the availability of an instrument to 
monitor this psychological variable may be of value. More 
specifically, knowing whether or not the mother of a hospi-
talized premature neonate feels competent in areas of parent-
ing would allow healthcare professionals to identify those 
mothers needing further individual support. Moreover, by 
tracking her own skills development, the mother is better 
able to formulate requests to healthcare staff, thus improving 
their understanding of the baby’s cues and overall the inter-
action with the baby (Melnyk et al., 2006).

There are a lot of instruments addressing parenting self-
efficacy but they are unsuitable for parents of preterm neo-
nates because of the specific conditions that they have to 
deal with. The Perceived Maternal Parenting Self-Efficacy 

(PMP S-E) is a self-report questionnaire specifically devel-
oped for mothers of hospitalized preterm babies (Barnes 
& Adamson-Macedo, 2007). The original validation study 
showed adequate psychometric properties of the question-
naire, mainly in terms of high internal consistency and 
adequate test–retest reliability (Barnes & Adamson-Mac-
edo, 2007). The PMP S-E conforms to the widely accepted 
Bandurian self-efficacy theory; more specifically, it is a 
domain-specific instrument because it refers explicitly to 
concrete parenting tasks or activities, thus it is highly pre-
dictive of actual behaviour (Bandura, 1977). Moreover, the 
PMP S-E was formulated for the assessment of parenting 
self-efficacy in the early stages of neonatal development, 
therefore it is in line with the family-centred care approach 
(Westrup, 2015; Als et al., 2012; McAnulty et al., 2010; 
Bracht, OʼLeary, Lee, & OʼBrien, 2013; Melnyk et al., 
2006; Ortenstrand et al., 2010; Montirosso, Del Prete, 
Bellù, Tronick, & Borgatti, 2012a).

The main objective of this study is to translate the Per-
ceived Maternal Parenting Self-Efficacy (PMP S-E) into 
Italian and to assess its validity and reliability. There are 
no similar Italian instruments specifically formulated for 
mothers of preterm neonates, therefore, the results of 
this study could be relevant both for clinical and research 
purposes.

Methods

Setting and Procedure of Recruitment

The study was conducted at the NICU of Spedali Civili in 
Brescia, a tertiary referral hospital in Northern Italy. Moth-
ers were recruited according to the following inclusion cri-
teria: (i) they had given birth to a preterm baby (i.e. before 
37 weeks of gestation); (ii) they were of Italian nationality; 
(iii) the neonates were in a medically stable condition; (iv) 
they gave written consent. Mothers of babies with genetic 
anomalies or congenital malformations were not recruited.

Informed consent was obtained from all individual 
participants included in the study. A clinical psychologist 
researcher met the mothers satisfying the inclusion criteria 
to inform them about the study and ask them to participate. 
Two mothers refused to participate at this stage. After writ-
ten informed consent, the mothers received the PMP S-E 
with all the other questionnaires. Fifty mothers were chosen 
at random among the overall sample and they were asked 
to re-complete the PMP S-E 2 weeks later for the purpose 
of analysing test–retest reliability. Mothers of twins were 
asked to complete the questionnaire for the first neonate 
close to discharge from NICU. All the questionnaires were 
completed anonymously.
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The Italian Adaptation of the PMP S‑E

The adaptation of the PMP S-E (Barnes and Adamson-Mac-
edo, 2007) to the Italian population was based on transla-
tion and the assessment of face validity. The questionnaire 
was translated and then back-translated. More specifically, 
a group of Italian neonatal nurses and neonatologists with 
lengthy professional experience translated the original Eng-
lish version of the PMP S-E from English into Italian. Then, 
a bilingual author, who was unfamiliar with the original 
questionnaire, re-translated this version back into English. 
Finally, the two English versions were compared in order 
to correct any inconsistencies. In order to analyse the face 
validity of the questionnaire, a further group of mothers of 
preterm, neonatal nurses, and neonatologists were asked 
to read the translated questionnaire and to comment on the 
applicability and comprehensibility of each item.

Measures

Perceived Maternal Parenting Self‑Efficacy (PMP S‑E) 
(Barnes & Adamson‑Macedo, 2007)

The PMP S-E is a 20-item self-report questionnaire measur-
ing parenting self-efficacy in the mothers of preterm neo-
nates (Barnes & Adamson-Macedo, 2007). The PMP S-E 
was based on the self-efficacy theory (Bandura, 1977), and it 
was developed from a review of the literature and adaptation 
of the two most relevant similar scales: the Parenting Self-
Efficacy Scale (Parker and Zahr, 1985), and the Maternal 
Efficacy Questionnaire (Teti & Gelfand, 1991).

The questionnaire asks the mother to rate her agreement 
with statements about parenting skills on a four-point Likert 
scale, from “strongly disagree” to “strongly agree”. All the 
item scores are added up to obtain a total score ranging from 
20 to 80. Higher values indicate a greater perceived parent-
ing self-efficacy.

The original validation study includes four subscales: 
(1) care-taking procedures (4 items), referring to a mother’s 
perception of her ability to perform the activities and tasks 
related to her baby’s basic needs, such as feeding; (2) evok-
ing behaviour (7 items), referring to perceptions of her abil-
ity to elicit a change in her baby’s behaviour; (3) reading 
behaviour or signalling (6 items), referring to perceptions of 
her ability to understand and identify changes in her baby’s 
behaviour; (4) situational beliefs (3 items), referring to a 
mother’s belief in her ability to judge her overall interaction 
with her baby.

The psychometric properties of the PMP S-E were ana-
lysed for a convenience sample of 165 mothers of relatively 
healthy preterm neonates during NICU stay. Results show 
high internal consistency for the overall scale (Cronbach’s 
alpha = 0.91) and for the subscale (Cronbach’s alpha ranging 

from 0.72 to 0.89). Over a 10-day interval, test–retest reli-
ability was high for the total score (r = .96; p < .001) and for 
the subscale scores (care-taking procedures r = .92, p = .01; 
evoking behaviour r = .92, p = .01; reading behaviour or sig-
nalling r = .93, p = .01; situational beliefs r = .88, p = .01).

General Self‑Efficacy Scale (GSES) (Schwarzer & Jerusalem, 
1995)

The GSES includes 10 items (e.g. “I am confident that I 
could deal efficiently with unexpected events”) that describe 
both the ability to cope with daily demands and the level of 
adaptation to stressful events. Each item is rated on a four-
point Likert scale, from 1 (= not at all true) to 4 (= com-
pletely true). The item scores are added up to obtain a total 
score ranging from 1 to 40, with higher values indicating 
greater perceived self-efficacy. The GSES showed adequate 
internal consistency and good validity in multicultural sam-
ples (Luszczynska, Scholz, & Schwarzer, 2005). In the sam-
ple of this study, the GSES showed good internal consist-
ency (α = 0.887).

Edinburgh Postnatal Depression Scale (EPDS) (Cox, Holden, 
& Sagovsky, 1987; Benvenuti, Ferrara, Niccolai, & Valoriali, 
1999)

The EPDS is a 10-item self-report questionnaire measur-
ing the symptoms of perinatal depression (Cox et al., 1987; 
Benvenuti et al., 1999). For each item, the mother is asked to 
rate the statement best describing her feelings, by choosing 
one of four options describing different symptom severi-
ties. The item scores are added up to obtain a total score 
that ranges from 0 to 30, with higher values indicating 
more severe symptoms of depression. In the Italian vali-
dation study, the EPDS showed high internal consistency 
(α = 0.789), and the threshold score 8/9 was suggested for 
identifying mothers with depression with high sensitiv-
ity (94.4%) and good specificity (59%) (Benvenuti et al., 
1999). In the sample of this study, the internal consistency 
of the EPDS was good (α = 0.876). Mothers were informed 
that they had the option of knowing their questionnaire 
score, upon request. Regardless of the study, all the parents 
undergo a consultation with a clinical psychologist during 
NICU admission.

Parenting Distress (PD) Subscale of the Parenting Stress 
Index, Short Form (PSI‑SF/Pd) (Abidin, 2012; Guarino, Di 
Blasio, D’Alessio, Camicasca, & Serantoni, 2008)

The PSI-SF is a 36-item self-report questionnaire measur-
ing parenting stress. Parents are asked to rate how much 
they agree with statements on a five-point Likert scale, 
from “strongly disagree” to “strongly agree”. All the item 
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scores are added up to obtain the Total Stress Score (range 
36–180) indicating the overall level of parenting stress. 
Moreover, there are three subscales: Parental Distress (PD) 
(range 12–60), which measures the level of distress due 
to personal factors; Parent–Child Dysfunctional Interac-
tion (P-CDI) (range 12–60), which reflects how the child 
meets the expectations of the parent; Difficult Child (range 
12–60), which measures the behavioural characteristics of 
the child that make him/her either easy or difficult to man-
age. Scores ≥ 85th percentiles are considered clinically 
significant. The Italian version of the PSI-SF showed high 
internal consistency (α = 0.93) and alpha values of the sub-
scales ranged from 0.78 to 0.87 (Guarino et al., 2008). In the 
sample of this study, the internal consistency of the subscale 
PD was good (α = 0.894).

Statistical Analysis

The data were described as the mean (M) and standard 
deviation (SD) for continuous variables or frequencies 
and percentages for categorical variables. The Gaussian-
ity assumption of continuous variables was assessed using 
Kolmogorov–Smirnov and Shapiro–Wilk tests, while any 
outliers were evaluated using the interquartile range method.

To test the validity of the factor structure shown in the 
original English validation study (Barnes & Adamson-
Macedo, 2007), Confirmatory Factor Analysis (CFA) was 
conducted for the overall sample. Then, according to rec-
ommendations on scale development and validation studies 
(Cabrera-Nguyen, 2010; Worthington & Whittaker, 2006), 
we split the sample in order to conduct Exploratory Factor 
Analysis (EFA) and CFA on different samples. More specifi-
cally, we first performed EFA on one randomly selected half 
of the sample (calibration sample), and then, tested the factor 
structure derived from EFA on the other half of the sample 
(validation sample).

The following indices were used to determine the good-
ness of fit of the model: Root Mean Square Error of Approx-
imation (RMSEA) smaller than 0.05, Comparative Fit Index 
(CFI) and Non-Normed Fit Index (NNFI) greater than 0.90 
and ratio of the Chi-square value to its degrees of freedom 
(chi2/df) of less than 2.5.

Exploratory Factor Analysis (EFA), using varimax rota-
tion, was used to determine the factor structure of the PMP 
S-E. The Kaiser–Meyer–Olkin (KMO) test verified the 
sampling adequacy for this analysis, and Barlett׳s Test of 
Sphericity assessed the degree of inter-correlation between 
variables. Factor extraction was determined through Kai-
ser’s criterion (eigenvalues ≥ 1). Factor loading greater than 
0.54 was considered the threshold indicating that the item 
contributed sufficiently to the factor. Cronbach’s alpha coef-
ficients were calculated to determine the internal consistency 
for both the whole scale and the factors, and values ≥ 0.70 

were considered adequate. Any change in consistency was 
evaluated by removing one item at a time. Moreover, the 
Pearson’s correlation with the total score was evaluated for 
each item. Concurrent and divergent validity were evalu-
ated using the Pearson’s correlation coefficient between PMP 
S-E, GSES, EPDS and PSI-SF/Pd.

All statistical analyses were carried out using the SPSS 
21.0 and SPSS-AMOS programs. Statistical significance was 
set at p = .05.

Results

Sample Characteristics

A total of 200 mothers of preterm neonates admitted to the 
NICU were included. The assessment was conducted 39 
(SD 33) days after delivery. Table 1 shows the clinical and 
sociodemographic characteristics of the sample. The mean 
age of the mothers was 34 (SD 5) years and most of them 
(N = 164; 82%) had completed high school or university. Par-
ticipants delivered at 32 (SD 3) weeks’ gestation, and the 
mean neonatal weight at birth was 1549 (SD 505) g. One-
third of the mothers (N = 65; 32%) showed clinically signifi-
cant symptoms of postnatal depression, and N = 15 (7%) of 
the mothers showed clinically significant stress levels.

The clinical scales were Gaussian distributed (with p 
values of both Kolmogorov–Smirnov and Shapiro–Wilk 

Table 1   Sociodemographic and clinical characteristics of the sample 
(N = 200)

EPDS Edinburgh Postnatal Depression Scale, PSI-SF/Pd parenting 
distress subscale of the parenting stress index-short form, GSES Gen-
eral Self-Efficacy Scale, PMP S-E perceived maternal parenting self-
efficacy

Maternal age, mean (SD) 34.3 (0.1)
Maternal education
 Middle school N = 34 (17%)
 High school N = 100 (50%)
 University degree N = 64 (33%)

Gestational week at birth
 < 32 weeks N = 71 (35%)
 32–33 weeks N = 69 (35%)
 > 33 weeks N = 60 (30%)

Neonatal weight at birth
 < 1000 g N = 37 (18%)
 1000–1499 g N = 54 (27%)
 > 1500 g N = 109 (55%)

EPDS, mean (SD) 7 (5.6)
PSI-SF/Pd, mean (SD) 22.7 (8.2)
GSES, mean (SD) 30.5 (4.4)
PSP S-E, mean (SD) 62.4 (6.6)
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tests greater than 0.05 for all scales) and no outliers 
were found. The mean PMP S-E total score was 62.4 
(SD 6.6) and ranged from 44 to 80. The mean PMP S-E 
total score of this sample did not differ from the mean 
score reported in the original English validation study 
(t = 0.053; p = .957).

Construct Validity of the Italian PMP S‑E

CFA was performed on the overall sample to evaluate the 
goodness of fit of the factor-solution originally proposed 
by Barnes and Adamson-Macedo (2007). As reported 
in Fig. 1, results indicated a poor fit: RMSEA = 0.534; 
CFI = 0.710; NNFI = 0.131; chi2/df = 59.468; p < .001.

After the splitting the sample into two halves, EFA 
was conducted on one-half of the sample (validation sam-
ple) in order to determine the optimal factor structure 
of the Italian version of the PMP S-E (Table 2). This 
analysis outlined four factors with eigenvalues exceed-
ing 1, explaining 68% of the total variability. The fac-
tors appeared easily interpretable, and they were labelled 
according to the item content, as follows: evoking behav-
iours, explaining 46% of variance; reading and manag-
ing bodily cues, explaining 12% of variance; reading and 
managing emotional cues, explaining 5% of variance; and 
care-taking procedures, explaining 5% of variance. None 
of the items showed loading under the cut-off (0.5) and 
none loaded on more factors, thus suggesting that all the 
items were relevant for the measurement of the construct 
of parenting self-efficacy and that the factors were clearly 
distinct.

The model fit based on the above EFA-derived factor-
solution was tested by performing CFA on a different 
sample (calibration sample). As showed in Fig. 2, the fit 
of the model to the data was excellent (chi2/df = 0.068, 
p = .794; RMSEA = 0.000; CFI = 1.000; NNFI = 1.000).

Internal Consistency of the Italian PMP S‑E

The overall scale showed high internal consistency, as 
established by the Cronbach’s alpha value (α = 0.932). As 
reported in Table 2, no higher alpha values were found if any 
items were removed from the scale. Cronbach’s alpha values 
for the subscales were as follows: reading and managing 
bodily cues (α = 0.774); reading and managing emotional 
cues (α = 0.881); evoking behaviours (α = 0.874); care-tak-
ing procedures (α = 0.879). As reported in Table 2, item-total 
correlations were adequate, with values ranging from 0.449 
to 0.711 (Table 2).

Concurrent and Divergent Validity of the Italian 
PMP S‑E

Both the overall scale and the subscales of PMP S-E showed 
significant (although only moderate for some subscales) cor-
relations with GSES (Table 3). Conversely, there were weak 
correlations between the PMP S-E, the EPDS, and the PSI-
SF/Pd (Table 3), proving good divergent validity.

Test–Retest Reliability of the Italian PMP S‑E

Over a 2-week period, the overall scale demonstrated good 
test–retest reliability (r = .73; p < .001). The correlation 
coefficients of the subscales were as follows: reading and 
managing bodily cues (r = .49; p = .006), reading and man-
aging emotional cues (r = .61; p = .001); evoking behaviours 
(r = .75; p < .001); care -taking procedures (r = .60; p < .001).

Discussion

This study addresses the lack of tools for assessing parent-
ing self-efficacy in the mothers of premature neonates in 
Italy; this is relevant because the assessment of this construct 

Fig. 1   Confirmatory factor 
analysis on the factors of the 
originally proposed by Barnes 
and Adamson-Macedo (2007)

Factor 
Care taking procedures

Factor 
Evoking behaviour(s)

Factor 
Reading behaviour(s)

Factor 
Situational beliefs

PMP S-E total score

e2

e1

.54

.74

.54

.26

Goodness of fit: RMSEA=.534; CFI=.710; NNFI=.131 chi2/df = 59.468; p<.001

e3

e4
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could be a valid strategy for implementing interventions for 
a more family-centred approach to care and to evaluate their 
outcome (Westrup, 2015).

The multidimensional structure of the PMP S-E was 
confirmed; indeed, the EFA clearly outlined four factors 
referring to different parenting skills. More specifically, 

the factor care-taking procedures refers to the mother’s 
perception of her ability to perform activities and tasks 
related to basic needs (e.g. feeding). The factor evoking 
behaviours refers to the mother’s perception of her abil-
ity to elicit certain changes in her baby’s behaviour (e.g. 
soothing). The factor reading and managing bodily cues 

Table 2   Factor structure and internal consistency of the Italian version of the PMP S-E

***p < .001

Factor loadings α if item is removed Item-total 
correlation 
(r)

Factor: reading and managing bodily cues
 I believe that I can tell when my baby is tired and needs to sleep 0.595 0.930 0.579***
 I believe that I have control over my baby 0.458 0.928 0.663***
 I can tell when my baby is sick 0.859 0.929 0.592***
 I can read my baby’s cues 0.600 0.929 0.603***

Factor: reading and managing emotional cues
 I can make my baby happy 0.754 0.927 0.692***
 I believe that my baby responds well to me 0.748 0.927 0.720***
 I believe that my baby and I have a good interaction with each other 0.754 0.927 0.727***
 I can make my baby calm when he/she has been crying 0.478 0.927 0.730***
 I am good at soothing my baby when he/she becomes upset 0.468 0.928 0.692***

Factor: evoking behaviours
 I am good at soothing my baby when he/she becomes fussy 0.622 0.927 0.695***
 I am good at soothing my baby when he/she continually cries 0.646 0.927 0.701***
 I am good at soothing my baby when he/she becomes more restless 0.686 0.928 0.653***
 I am good at understanding what my baby wants 0.670 0.929 0.610***
 I am good at getting my babies attention 0.728 0.929 0.601***
 I am good at knowing what activities my baby does not enjoy 0.687 0.931 0.545***
 I am good at keeping my baby occupied 0.821 0.929 0.661***

Factor: care-taking procedures
 I am good at feeding my baby 0.810 0.928 0.659***
 I am good at changing my baby 0.919 0.929 0.634***
 I am good at bathing my baby 0.826 0.929 0.657***
 I can show affection to my baby 0.546 0.932 0.488***

Fig. 2   CFA on the EFA-derived 
factor structure from the Italian 
sample

Factor 
Care taking procedures

Factor 
Evoking behaviour(s)

Factor Reading and managing 
emotional cues

Factor Reading and managing 
bodily cues

PMP S-E total score

e2

e1

.70

.87

.84

.80

Goodness of fit : RMSEA=.000; CFI=1.000; NNFI=1.000; chi2/df =.068, p=.794

e3

e4
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refers to the mother’s perception of her ability to identify 
and understand the body cues of the baby (e.g. tiredness). 
The factor reading and managing emotional cues refers to 
the mother’s perception of her ability to identify and man-
age changes in her baby’s behaviour based on emotional 
cues (e.g. when the baby is upset). The PMP S-E showed 
high internal consistency, and the removal of any item 
resulted in the increasing of the overall alpha coefficient, 
thus indicating that all the items significantly contribute to 
define the construct of parenting self-efficacy.

The four factors are clearly distinct; indeed, none of 
the items loaded on more than one factor, and the alpha 
coefficients revealed high internal consistency for each 
of the four factors. Overall, findings confirm the nature 
of the PMP S-E as a “domain-specific” measure of self-
efficacy (Barnes & Adamson-Macedo, 2007). According to 
the well-accepted Bandurian theory of self-efficacy (Ban-
dura, 1997), “domain-specific” measures refer directly to 
specific activities, and this makes them more predictive 
of parenting competence than general measures of self-
efficacy (Bandura, 1997). In this sense, the PMP S-E is 
in line with the current approach to the care of preterm 
neonates that incorporates technological and pharmaco-
logical interventions with interventions addressing “rela-
tionship-based needs” (Westrup, 2015; Als et al., 2012; 
McAnulty et al., 2010). The assessment of mother–baby 
interaction requires specific procedures of observation and 
coding of behaviours (Jones & Prinz, 2005; Morsbach & 
Prinz, 2006). Indeed, attachment representations are the 
most important factors influencing mother–infant interac-
tion (Fonseca, Nazaré, Canavarro et al., 2013). However, 
the assessment of perceived parenting self-efficacy may be 
informative; in fact, cognitive processes (i.e. knowledge, 
beliefs, values, attitude) influence the acquisition of new 
patterns of behaviour and the changing of already exist-
ing behaviours (Bandura, 1977). This may explain why 
parenting self-efficacy has been associated with parenting 

competence (Jones & Prinz, 2005; Teti & Gelfand, 1991; 
Teti et al., 2005).

The factor structure outlined in this study seems to 
provide a more detailed picture of parenting self-efficacy 
than that provided by the original factor-solution (Barnes 
& Adamson-Macedo, 2007). More specifically, the origi-
nal study included the factor “reading behaviour or signal-
ling” with six items; whereas, in this study, these six items 
are loaded on two distinct factors: the factor “reading and 
managing bodily cues” and the factor “reading and manag-
ing emotional cues”, respectively. In this way, it is possi-
ble to identify different components of perceived parenting 
self-efficacy: one related to the interpretation of emotional 
aspects and the other focused on somatic cues. In addition, 
the factor “situational beliefs” reported in the original study 
was not supported in this study; this seemed reasonable 
because this factor included only three items referring to 
overall interaction with the baby. Based on our data, these 
three items are loaded on different factors.

It would be interesting to elaborate the comparisons 
between the findings of this study with those derived from 
the initial English sample (Barnes & Adamson-Macedo, 
2007). There were no differences in mean PMP S-E total 
score between the two samples, but the factors demonstrate 
different relevance in explaining the variability in percep-
tion of parenting self-efficacy. More specifically, the factor 
“care-taking procedures” was the main component in the 
English sample, as it explained about half of the total vari-
ability of parenting self-efficacy; by contrast, in the Italian 
sample, this factor contributes only marginally. In interpret-
ing these results, the characteristics of the samples should be 
considered as possible source of differences. In particular, in 
the English study, the PMP S-E was completed 10 ± 6 days 
after delivery, whereas in this study, the assessment was per-
formed 39 ± 33 days after delivery. Perception of parenting 
self-efficacy may change over time. In the early period after 
delivery, mothers may be focused on their performance in 

Table 3   Concurrent validity 
(PMP S-E with GSES) and 
divergent validity (PMP S-E 
with EPDS and PSI-SF/Pd)

PMP S-E perceived maternal parenting self-efficacy, GSES general self-efficacy scale, EPDS Edinburgh 
Postnatal Depression Scale, PSI-SF/Pd parenting distress subscale of the parenting stress index-short form; 
r Pearson’s correlation coefficient

GSES EPDS PSI-SF/Pd

PMP S-E reading and managing bodily cues r = .453
p < .001

r = − .294
p < .001

r = − .191
p = .007

PMP S-E reading and managing emotional cues r = .382
p < .001

r = − .214
p = .003

r = − .129
p = .072

PMP S-E evoking behaviours r = .399
p < .001

r = − .304
p < .001

r = − .306
p < .001

PMP S-E care-taking procedures r = .236
p < .001

r = − .129
p = .069

r = − .123
p = .084

PMP S-E total score r = .438
p < .001

r = − .295
p < .001

r = − .193
p = .006
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relation to the basic needs of care, while those relating to 
more complex tasks become salient only later. This is in 
line with a previous study showing that there is an asso-
ciation between the time interval between the delivery and 
the assessment of parenting self-efficacy and the perception 
reported by mothers (Pitetti, Smith, & Hsiao, 2016). Moreo-
ver, context-related factors (e.g. organization of the NICU, 
availability of early intervention for parents) should be con-
sidered. Specific interventions focused on mother–infant 
interaction were found to be effective in reducing stress 
related to parental role alteration (Kaaresen et al., 2006). 
Therefore, both the period in which the assessment is con-
ducted and context-related factors may potentially explain 
the differences in the results obtained from the two studies. 
Based on the above considerations, future studies should 
clarify the association between personal factors, environ-
mental variables and perceived parenting self-efficacy.

As concerns test–retest reliability, the coefficient of cor-
relation of the total score was high over a 2-week period, 
and the coefficients of the factors ranged from moderate to 
good, thus supporting the test–retest reliability of the ques-
tionnaire. The PMP S-E showed moderate correlations with 
the GSES, which is the gold-standard measure of general 
self-efficacy (Schwarzer & Jerusalem, 1995). There were 
also significant associations between PMP S-E, EPDS and 
PSI-SF/Pd, but the correlation coefficients were lower than 
those with GSES: this confirms that the PMP S-E measures 
a related, but distinct, construct. Notably, the associations 
followed the expected trend, with higher parenting self-effi-
cacy associated with lower depression and stress. These find-
ings suggest the existence of reciprocal influence between 
these psychological variables and this may also explain why 
interventions targeting parenting self-efficacy have a positive 
effect on maternal mental health (Kaaresen et al., 2006; Mel-
nyk et al., 2006). Finally, despite the fact that it goes beyond 
the primary scope of the study, it is interesting to note that 
one-third of the mothers showed EPDS scores over the cut-
off recommended for the identification of clinical cases of 
perinatal depression. This is relevant because the assess-
ment was conducted close to discharge from the NICU, thus 
confirming the need for careful monitoring of mothers in 
this vulnerable phase to ensure functional interaction with 
neonates (Shaw et al., 2013; Woolf et al., 2016).

Strengths and Limitations

The findings can be considered robust because the sample 
size exceeds the minimal requirements for factor analysis 
(i.e. five to seven subjects for each item) (Tabachnick & 
Fidell, 2007; Bryant & Yarnold, 1995). Secondly, no strict 
inclusion criteria were set, and few mothers refused to par-
ticipate. The age and the educational level of the sample 
are similar to those reported in previous studies conducted 

in Northern Italy; however, our findings cannot be consid-
ered representative of the full population of mothers of pre-
term neonates. Indeed, in Italy, a considerable proportion 
of preterm neonates (13.6%) are born to recently arrived 
immigrant mothers. Moreover, immigrant women have a 
higher risk of premature birth (Sosta et al., 2008; Zanco-
nato, Iacovella, Parazzini, Bergamini, & Franchi, 2011). 
Thirdly, confirmation of these findings through multicentre 
studies would be appropriate. Finally, a rigorous approach 
to test the concurrent validity of the PMP S-E would require 
the measurement of the same construct (i.e. parenting self-
efficacy) but this was not possible given the unavailability 
of the relevant instruments in Italy.

Conclusion

The study was conducted on a large sample of Italian moth-
ers of preterm neonates and it supported the validity and the 
reliability of the Italian version of the PMP S-E. Considering 
that parenting self-efficacy is potentially associated with the 
quality of parent–baby interaction, the use of this question-
naire could have strong clinical and research implications. 
Indeed, the early enhancement of parent–baby interaction 
is of long-term benefit to the neurodevelopment process of 
preterm neonates. This study also helps improve knowledge 
about the construct of parenting self-efficacy and provides 
evidence of its manifestation in Italy.
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